Volumes of cerebral grey (GM) or white matter (WM) are often used as clinical observations or statistical covariates. Several automated segmentation tools can be used for this purpose, but they have not been validated against each other. We used the most common ones, SPM5 and SIENAX 2.4, to derive volumes of grey and white matter in 56 healthy subjects (mean age 49 ± 13, range 22-80) and compared the two methods. Both methods yielded significant correlations with age in the expected directions, and estimates of parenchymal volumes were highly correlated. However, without use of prior probability maps, or priors, in SIENAX, GM was significantly underestimated in comparison to SPM (0.52 ± .06 vs 0.66 ± .07 L) and WM was significantly overestimated (0.48 ± .07 vs 0.46 ± .07 L). This error was associated with misclassification of GM as cerebrospinal fluid, especially in deep grey matter. Invoking prior probabilities in SIENAX resulted in excellent agreement with SPM: GM and WM volumes were found to be 0.64 ± 0.07 L and 0.47 ± 0.07 L, respectively. We conclude that SIENAX requires priors for accurate volumetric estimates, and then provides close agreement with SPM5.
Introduction
Segmentation of the cranial contents into three main compartments of grey matter (GM), white matter (WM) and cerebrospinal fluid (CSF) is useful for spatial normalization operations, and is of substantial clinical research interest. Volumetric changes over time are sensitive markers of a range of neurological disease states and disease progression (Tofts, 2003) . Brain volumes of one or more compartments are reduced due to chronic conditions such as multiple sclerosis (Miller et al., 2002; Pelletier et al., 2004; Zivadinov et al., 2005) , normal aging (Good et al., 2001; Resnick et al., 2000; Smith et al., 2007) , Creutzfeldt-Jakob disease (Fulbright et al., 2006) and Alzheimer's disease (Brunetti et al., 2000) .
For practical reasons, semi-automatic or fully automatic segmentation is attractive. The most widely used automated tools are SIENAX 2.4 of FSL3.3 (FMRIB Image analysis Group) and unified segmentation of SPM5 (Wellcome Department of Imaging Neuroscience). Both are fast, reproducible, and require minimal human intervention, but their outcomes can be influenced by technical factors such as electronic noise, poor contrast to noise ratio, bias-field caused by inhomogeneity of magnetic field, and partial volume effect (Zhang et al., 2001) . Despite their popularity, these methods have not been tested directly against each other in vivo. Here we report the first rigorous comparison between the two methods. 
